Early-childhood membranous nephropathy due to cationic bovine serum albumin.
The M-type phospholipase A(2) receptor (PLA(2)R) was recently identified as a candidate antigen in 70% of cases of idiopathic membranous nephropathy, a common form of the nephrotic syndrome. The nature of antigens involved in other idiopathic and secondary membranous nephropathies remains unclear. We searched for antibodies against bovine serum albumin and circulating bovine serum albumin by means of enzyme-linked immunosorbent assay and Western blotting in serum specimens obtained from 50 patients with membranous nephropathy and 172 controls. The properties of immunopurified circulating bovine serum albumin obtained from serum specimens were analyzed with the use of two-dimensional sodium dodecyl sulfate-polyacrylamide-gel electrophoresis. We detected bovine serum albumin in glomerular deposits and analyzed the reactivity of eluted IgG. Eleven patients, including four children, had high levels of circulating anti-bovine serum albumin antibodies, of both the IgG1 and IgG4 subclasses. These patients also had elevated levels of circulating bovine serum albumin, without an increase in circulating immune complex levels. Bovine serum albumin immunopurified from the serum specimens of these four children migrated in the basic range of pH, whereas the bovine serum albumin from adult patients migrated in neutral regions as native bovine serum albumin. Bovine serum albumin was detected in subepithelial immune deposits only in the children with both high levels of cationic circulating bovine serum albumin and bovine serum albumin-specific antibodies, and it colocalized with IgG in the absence of PLA(2)R. IgG eluted from such deposits was specific for bovine serum albumin. Some patients with childhood membranous nephropathy have both circulating cationic bovine serum albumin and anti-bovine serum albumin antibodies. Bovine serum albumin is present in immune deposits, suggesting that cationic bovine serum albumin is pathogenic through binding to the anionic glomerular capillary wall and in situ formation of immune complexes, as shown in experimental models.